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Research Article    
Abstract 
The present study is aimed to synthesize V2O5 using V(ORi)3 precursor and study its anti-microbial 
activity. The V(ORi)3 was prepared by reaction of VCl3 and isopropanol alcohol. The synthesized 
V(ORi)3 was hydrolyzed to yield black V(OH)3 gel using concentrated HCl as gelling agent. Yellow 
V2O5 obtained by thermal treatment of V(OH)3 gel at110oC and 380oC. All products were 
characterized using FT-IR Spectroscopy method. IR spectral revealed to found V(ORi)3, V(OH)3 gel 
and V2O5 were formed. The V2O5 has been tested in vitro against numbers of microorganisms, to 
assess their antimicrobial activity using disc diffusion method, according to the National 
Committee for Clinical Laboratory Standards Guidelines. The results showed that V2O5 is active 
against Staphylococcus aureus and Pseudomonas aeruginosa and partial active against Bacillus 
subtilis, Escherichia coli    and Candida albicans. Antimicrobial Study of VO(OR)3 is required.  
 




Vanadium is an essential trace element for different organisms. The increasing interest in 
coordination chemistry of Vanadium is derived from its well established chemical and biological 
function [1]. Medicinal chemistry has great important interest in design of metal complexes as 
potential diagnostic and therapeutic agent [2]. Popular drug design strategy involves transition 
metal ions incorporated in to compounds of known therapeutic value [3]. Vanadium complexes 
with organic ligands used in treatment many cases such as diabetes, tumors and cardiovascular 
dysfunction [4]. Vanadium dioxide already made from alkoxide V(OR)4. However, these alkoxides 
rather difficult to synthesize and highly reactive to hydrolysis and oxidation. Vanadium (V) oxo 
alkoxides VO(OR)3 would be much more convenient precursors. Vanadium pentaoxide (V2O5) 
obtained in air whereas reduced phases formed in the presence of hydrogen. The pure VO2 
phase is obtained when the film is heated for two hours at 5. 
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2. Materials and Methods 
  
2.1 Preparation of vanadium isopropoxide: 
0.25 g of vanadium trichloride and 25ml of isopropanol were placed put into 500ml round bottom 
flask fitted with reflux condenser. The content of the flask was heated and refluxed for six hours at 
82oC with continuous stirring.  
 
2.2. Preparation of vanadium hydroxide gel: 
Prepared vanadium isopropoxide was transfer into clean 100ml beaker flask.  Three drops of 
concentrated HCl were added and 10ml of deionized water 1ml over each 30 mints. The mixture 
was stirred at room temperature for seven 7 hours until the solution being gel. The gel was dried 
in oven at 110oC for five 5 hours.  
 
2.3. Preparation of vanadium (V) Oxide: 
The dried vanadium hydroxide gel was calcined   at 380oC. The yellow film was obtained.  
 
2.4. Testing of antimicrobial activity of vanadium (V) oxide: 
The paper disc diffusion method was used to screen the antibacterial activity of vanadium (V) 
oxide and performed by using Mueller Hinton Agar (MHA). The experiment was carried out 
according to the National Committee for Clinical Laboratory Standards Guidelines (NCCLS, 
1999). Bacterial suspension was diluted with sterile physiological solution to 108cfu/ ml (turbidity = 
McFarland standard 0.5). One hundred micro liters of bacterial suspension were swabbed 
uniformly on surface of MHA and the inoculums was allowed to dry for 5 minutes. Sterilized filter 
paper discs (Whiteman No.1, 6 mm in diameter) were placed on the surface of the MHA and 
soaked with 20 µl of a solution of vanadium oxide. The inoculated plates were incubated at 37 
°C for 24 h in the inverted position. The diameters mm of the inhibition zones were measured. The 
same steps followed for antifungal activity.  
 
3.  Results and Discussion: 
 
3.1 Characterization of vanadium isopropoxide Using FT-IR Spectroscopy: 
Vanadium (isopropoxide have been prepared by reaction of Vanadium trichloride and 
isopropanole. The result of FT-IR analysis was shown in figures 1 and table 1 respectively. The IR 
spectra for Vanadium isopropoxide show bands at 1161.07, 1128.28, 999.06, 950.84, 815.83 cm-1.  
These results confirmed the formation of vanadium isopropoxide. 
 
3.2 Characterization of vanadium hydroxide gel: 
Vanadium hydroxide gel was prepared by hydrolysis of vanadium isopropoxide in presence of 
isopropanol as solvent. Hydrochloric acid was used as gelling agent. The gel was formed after 
seven 7 hours. The resulting gel was analyzed using FT-IR techniques.  The result show in figure (2) 
and table (2). FT-IR showed bands at 891.05, 991.34 cm-1 of (V-O) and 3379.05 cm-1 of (O-H). 
 
3.3 Synthesis of vanadium oxide from vanadium hydroxide gel by thermal treatments:  
Vanadium oxide was obtained by thermal treatments of vanadium hydroxide gel. Thermal 
treatment involves drying and calcination. Then calcination converts the dried gel in to yellow 
oxide material.  The obtained oxide material analyzed using FT-IR spectroscopy. The results 
confirmed the formation of vanadium oxide in which showed band at 1041cm-1. 
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Fig.2. IR spectrum of V(OH)3 gel obtained from hydrolysis of V(ORi)3 using HCl as gelling 
agent. 
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Fig.3. IR spectrum of V2O5 obtained from calcined V(OH)3 gel at 380 oC 
 
Table1: Results of FTIR analysis of V(ORi)3 obtained by reaction of VCl3 and isopropanol. 
Wave number cm-1 Chemical bond References 
3352 O-H (stretching) [9] 
2970 C-H (stretching) [9] 
1469 C-H(bending) [9] 
1379 C-H (bending) [9] 
1128-1161 V-O (bending) [10] 
815 V-O (stretch) [10] 
 
Table 2: Results of FTIR analysis of V(OH)3 obtained by hydrolysis of V(ORi)3 using hydrochloric 
acid as gelling agent. 
Wave number cm-1 Chemical bond References 
3379 O-H (stretching) [11] 
1620 C-H (bending) [9] 
991 V-O(bending) [10] 
891 V-O(stretching) [10] 
 
Table3: Results of FTIR analysis of V2O5 obtained by thermal treatment of V(OH)3 gel. 
Wave number cm-1 Chemical bond References 
3433 O-H (stretching) [9], [12] 
1631 O-H(deformation) [12] 
1014 V-O(bending) [10] 
840 V-O (stretch) [10] 
 
3.4 Antimicrobial activity of vanadium (v) oxide: 
Invitro antimicrobial activities of vanadium oxide was carried out using culture of four bacteria 
types, Bacillus subtilis and Staphylococcus aureus as gram positive. Escherichia coli and 
Pseudomonas aeruginosa as gram negative, one fungal Candida albicans.   The test was using 
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disc diffusion method.The susceptibility of bacterial and fungal to test sample was determined by 
formation of zone of inhibition mm produced arrange of environmental anclinically pathogenic 
bacteria using (0.1mg/ml) concentration of test sample. The pictures and table (4) shows the 
inhibition zone (mm)of each bacterial and fungal. 
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Fig.4. Qualitative assessment antimicrobial activity of vanadium oxide against pathogenic gram 
positive bacteria (A, B), gram negative bacteria (C, D) and Fungal (E). 
Note: (A) for Bacillus subtilis; (B) for Staphlyococcus aureus. (C) for 
Escherichia coli, (D) for Pseudomonas aeruginosa; (E) for Candida albicans 
 
Table 4: show the inhibition zone in diameter of vanadium oxide against microbiology 
Inhibition Zone diameter(mm/mg sample) 







coli      
 
Pseudomonas 




10 13 12 14 10 
 
According to literature when the measuring zone   < 9 mm, the tasted sample inactive; 9-12 mm, 
partially active; 13-18 mm, active; >18 mm, very active.   The results from the table (4) show the 
vanadium (V) oxide is active with Pseudomonas aeruginosa and Staphylococcus aureus, and 
partially active with Bacillus subtilis, Escherichia coli and Candida albicans. 
These results were in good agreement with relevant literature [8], vanadium oxide was synthesized 
by direct reaction of vanadium metal and oxide target.     
  
4. Conclusion  
Vanadium (V) oxide (V2O5) was successfully prepared using vanadium isopropoxide precursor as 
indicated by results of FT-IR analyses. Its antimicrobial activity was investigated. The results show 
that vanadium (v) oxide is active against Staphylococcus aureus and Pseudomonas aeruginosa 
and partially active against Bacillus subtilis, Escherichia coli    and Candida albicans.  
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